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Surgical TechniquesAnterior transpericardial approach for postchemotherapy residual
midvisceral mediastinal mass in metastatic germ cell tumorsMarc de Perrot, MD,a Donna Eaton, MD,a Philippe L. Bedard, MD,b and Michael Jewett, MD,c Toronto,
Ontario, CanadaResection of residual mediastinal and pulmonary masses
after chemotherapy for metastatic nonseminomatous germ
cell tumors (NSGCTs) of the testis is indicated to eradicate
potential residual teratomas or malignant tumors. Kesler1
elegantly described the pattern of mediastinal dissemina-
tion from NSGCT of the testis into the upper, mid-, and
lower visceral mediastinum, along with potential involve-
ment of the anterior mediastinum, paravertebral sulcus, or
pulmonary hilum. The midvisceral mediastinum is located
in the retrocardiac mediastinal space along the thoracic
duct between the azygos vein and the descending aorta.
This area is a frequent site of mediastinal involvement in
patients with metastatic testicular NSGCT and is typically
approached through a right posterolateral thoracotomy.1-3
However, a transpericardial approach to the midvisceral
mediastinum is an important option to consider when an
anterior approach is required for other sites of mediastinal
disease. We present our experience with the anterior trans-
pericardial approach.CLINICAL SUMMARY
After approval by the institutional review board of Tor-
onto General Hospital and Princess Margaret Hospital and
informed consent was waived, a retrospective review of
a prospective database identified 46 consecutive patients
undergoing thoracic surgery for metastatic NSGCT of
the testis at Toronto General Hospital and Princess Mar-
garet Hospital between January 2005 and March 2012.
Eleven patients presented with disease located in the
midvisceral mediastinum. In 4 patients, the midvisceral
mediastinum was approached through a right posterolat-
eral thoracotomy because of the absence of other site of
mediastinal disease (n ¼ 1), the presence of disease along
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1136 The Journal of Thoracic and Cardiovascular Surmid-visceral mediastinum (n ¼ 1), the extent of disease
in the pulmonary hilum (n ¼ 1), or salvage surgery
(n ¼ 1). The remaining 7 patients underwent an anterior
transpericardial approach to the midvisceral mediastinum
along with resection of other sites of disease located in
the upper visceral mediastinum (n ¼ 4), lower visceral me-
diastinum (n ¼ 4), anterior mediastinum (n ¼ 3), pulmo-
nary hilum (n ¼ 2), and lung parenchyma (n ¼ 3)
(Table 1). All 7 patients received first-line cisplatin-based
chemotherapy and presented to surgery with normalized
serum tumor markers.
Patients were positioned supine. A sternotomy was
performed in 6 patients, and a clamshell incision was
performed in 1 patient because of extensive lung disease
requiring an anatomic segmentectomy of the left upper
lobe. After sternotomy or clamshell incision, the anterior
and upper visceral mediastinal sites of disease were re-
sected first to expose the superior vena cava, carina, aortic
arch, and pulmonary artery. The anterior pericardium was
opened between the ascending aorta and the diaphragm.
The ascending aorta was then dissected circumferentially
to expose the main pulmonary artery. The posterior peri-
cardium was opened, and the right pulmonary artery was
dissected from its bifurcation to the right hilum. Complete
mobilization of the right main pulmonary artery exposed
the subcarinal space (Figure 1). The subcarinal space was
then dissected, and the posterior pericardium retracted an-
teriorly to access the midvisceral mediastinum where the
tumor could be dissected off the azygos vein, esophagus,
posterior pericardium, and aorta. The thoracic duct was
clipped at the upper and lower ends of the tumor. Manual
palpation of the tumor through the right pleural space
was occasionally helpful to facilitate the retrocardiac
dissection.
In 5 patients, the transsternal transpericardial approach
was combined with a midline laparotomy, retroperitoneal
lymph node dissection, or transdiaphragmatic resection of
retrocrural disease. All but 1 patient had complete resection
of the thoracic disease through the anterior approach. One
patient required an additional left posterolateral thoracot-
omy to remove residual disease located in the left paraver-
tebral sulcus. Pathologic examination of the mediastinal
masses demonstrated mature teratomas (n ¼ 5), non-
necrotizing granulomatous lymphadenitis (n ¼ 1), and ne-
crosis (n ¼ 1). Pneumonitis developed postoperatively in
2 patients, but they fully recovered and were discharged.gery c April 2013
TABLE 1. Patient characteristics
Patient
Location of
thoracic
disease Incision
Midvisceral
mediastinal
tumor size*
Combined
RPLNDy
Duration of
surgery
Blood
loss (mL) Complications
Hospital
stay (d)
Additional
thoracic
surgery Follow-up (mo)
1 Anterior
mediastinum,
midvisceral
mediastinum,
retrocrural,
lung
Sternolaparotomy 4 cm Yes 870 min 4500 Pneumonitis 24 No Alive without
recurrence (15)
2 Midvisceral
mediastinum,
retrocrural,
lung
Sternolaparotomy 2.1 cm Yes 570 min 3000 No 9 Yesy Alive without
recurrence (26)
3 Anterior
mediastinum,
paratracheal,
hilar,
midvisceral
mediastinum,
lung
Clamshell 2.4 cm No 360 min 1000 No 9 No Lung and brain
recurrence (11)
4 Midvisceral
mediastinum,
retrocrural
Sternolaparotomy 2.8 cm Yes 330 min 800 No 7 No Alive without
recurrence (78)
5 Anterior
mediastinal,
paratracheal,
midvisceral
mediastinum
Sternotomy 3 cm No 240 min 500 No 5 No Alive without
recurrence (29)
6 Paratracheal,
retrocrural,
midvisceral
mediastinum
Sternolaparotomy 2.5 cm Yes 510 min 3300 Pneumonitis 16 No Alive without
recurrence (41)
7 Paratracheal,
hilar,
midvisceral
mediastinum
Sternolaparotomy 3.8 cm Yes 570 min 1000 No 13 No Alive without
recurrence (7)
RPLND, Retroperitoneal lymph node dissection. *Size determined by the tumor diameter on the axial view of the preoperative CT scan. yLeft thoracotomy for paravertebral
disease.
Surgical TechniquesHospital length of stay ranged between 5 and 24 days
(median, 9 days). After a median follow-up of 26 months
(7-78 months), all but 1 patient are alive with no evidence
of recurrence. Lung and brain metastases developed during
follow-up in 1 patient.DISCUSSION
Median sternotomy is often the most versatile approach
for patients with multiple sites of residual mediastinal dis-
ease after chemotherapy for metastatic testicular NSGCT
because it provides exposure to the upper visceral medias-
tinum, anterior mediastinum, both lungs, and pulmonary hi-
lum. This approach can also be combined with a midline
laparotomy to perform the retroperitoneal and retrocrural
lymph node dissection during the same procedure.4The Journal of Thoracic and CarThe anterior transpericardial approach to access the
midvisceral mediastinum is therefore particularly beneficial
in patients with multiple sites of mediastinal disease to be
able to remove all residual diseases in 1 procedure and
avoid the need for an additional right thoracotomy or thor-
acoscopic approach.CONCLUSIONS
The anterior transpericardial approach provides adequate
exposure to resect residual metastatic NSGCTs up to 4 cm
in axial diameter that are located in the midvisceral medias-
tinum and extend down to the right inferior pulmonary vein.
In addition to providing access to the carina, subcarinal
space, and retropericardial collection, the transsternal trans-
pericardial approach should be considered for resection ofdiovascular Surgery c Volume 145, Number 4 1137
FIGURE 1. Intraoperative view (A) and drawing (B) of the anterior transpericardial approach to the midvisceral mediastinum. After opening the anterior
and posterior pericardia, the ascending aorta, superior vena cava, and right main pulmonary artery are dissected and encircled. Complete mobilization of the
right main pulmonary artery and ascending aorta exposes the subcarinal space. Dissection of the subcarinal space then provides access to the midvisceral
mediastinum down to the inferior pulmonary veins. Axial (C) and coronal (D) views of computed tomography scans from the same patient demonstrate the
location of the residual metastatic NSGCT in the midvisceral mediastinum (white arrow and circle) accessible through an anterior transpericardial approach.
These tumors are typically located caudally and posteriorly to the subcarinal space.
Surgical Techniquestumors and cysts located in the retrocardiac mediastinal
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